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[S^AiW] 1. S2fAi- SAllAi(He)_1S 
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1020020044155 %^ <£A- 2003/1/29 

^ ^-§r* ^=^1^71 IEe)*M(precharge) ^ « 0 V ^°1 3-8- 

£H, 5LB]*>*1 ^ofl ^^*V ;*)H^1JL-I- ^*Rr ^ ^ n t 1 * «cHH 

^3 ^ n ^ tg-^HH^r ^is.e)# AV-g-^) ^o.^ 

912] ^3 -S-71 ^3)- AlJll- ^« ^ 5W. 

£ 6 

521^1, ^ <M ^71 A)2}- A]Jr > £E 
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1020020044155 #3 2003/1/29 

^ S.A] ^ n «J-^{A LIQUID CRYSTAL DISPLAY APPARATUS AND A DRIVING 

METHOD THEREOF} 

5L 2^ £ ^ofl «^ ^ o. q^yfl ^-s-s.. 

£ 5^r ^71 £ 4<*f| ^7)a]^ ^ o. ^t^}.^ jzf^-i- q-Ej-ufl 
M-E}^ 

100 : EH** 1 ^<H-¥- 200 : elMe] ^-f^ 

300 : TflojE 400 . ofl^ ^ 

VSYNC : t^l ^71 Aljr HSYNC : ^ a]jt 

DE : ti]°lEi *H°11- STV : ^ a] 3]- 
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1020020044155 ^ 2003/1/29 

^ X*l #*1 ^ ZL ^g- ^ofl ^O.SAi, 34%. ^il*>7fl^ 

3 ^-§-# IHM^l ^*fl H5^r*l(precharge) ^ «<H°1 3-§-£M, *3*r*l ^ 

^ _3.tr ^H^IJl* ^#*Rr ^ &*\ ^ ZL ^ *&*$o]) gift ^Olcf. 

s (personal computer )M- ^efla]^ ^%=s}. ) M^sHl nq-e^- g_X\ 

#*1 ^-o>ofl £ «v^^-7r -S-^JL ^A^, oie^V iL^-# ^H^l -§- 

^id^CCRT : cathode-ray tube) tfl^H <*}^ #*1(LCD : liquid crystal display) 

2f ifl^ it ^ ^(fiat panel display)7> 7MsH cf^tr £-°HH ^-g-Sf 

# ^s^Hr ^ °<M *1|<H3<H €*Rr 3-#(imageH tfl^ 5.^1 7> o]^^^icf. 

^e, ol el^. ofl^ a ^ #*HH 3fl#JE7r ^M^i el-ol( S canning line), 

^. ^7> ^7H>^J7, o]ofl 1451- lel-olSl Sj-il- ##*RrHl ^^1^ ^TV 

o] ^*i #o]s-j7 jutf. #0^ ^ j±#*l-7l $n = el* r *l(precharge) ^ 

a o v ^°l A>-g-£]ji o^tf. o^ 7 H, Ssl^l ^ "c^m Tflois ej-ciofl <g 

^€ f^l^ «fl, ^-#°l TflolJE efolofl 3^0) cflolE-lS. 
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1020020044155 ^ o^ }: 20 03/l/29 

**I*H $r±2\ Hl-^Jl, chg-efl «flt^ dlolE^S ^^i^- ^«gSHr 

y o v ^°14. ^, 1 Sefl^Cframe) ^ TflojE sj-o]^. j=i£ ^g^cf. , 1 

^ 27fl^ Thiols ^ Ais!- ^J^§>71 ^SflA-^, 6fl^ Efo}^! ^ 

THojte ^-g-^-S. ^71 a]^- AiJ:(STV)l- 1 Sefl^l-tf 27^ #^a]^o> 

W. #7] ^-7} A]S(STV)^ #71 Bfolnj ^^^^ jg| o] E-) <>H M. a]^ 

(DE)# c>l-g-*H ^^t}. 

#^^l^r cflt!- 1 ?!^- ^2001-0007453S(#€^ : 2001\i 2€ 15U )» -f- 

*fl cflojE^ g.X\ ^^ifr ^ DE S.J=oflAi ^E]^l ^ wj-Ai^. 

^ a^l #^11- ^m^tf. #7] «L3| i^H^ ^o]e-1 ol^o]^- ajj^de)^ 
-fj-2. cflolE^ SA] ^tJ-o] -i-fl-^jsl-Eiiq-JE RGB s|-# cflolEU- lefc]^ ^#^>7l ^ E}- 
<y aflasll- ol-g-^H -H-s. c-flo]Ei sa] ^ a]^ aij:-. 

^^A]?!^, ^-§] > SEl^l 1 TflojE. s^o]d>c|. 27fl^) ^# £ 

s.^ <T*\ ^7l A^ A1J:( STV ) # ^Aj^Vcf. 

£ 1°Htt ^Hfl^l 7}^o\) ctf-ef pflaEll- oj-g-^ sLe^l-g- ^ ^7] aI^ aij: 

1- ^*Rr w o V ^* ^^*>7l 4^£7> SLAls]^ ojcf. £ lofl^ , "VSYNO'xr 

^ ^-7} A]J 1) "HSYNC"^ ^ ^7] Ajjr, »de"^r cflojEi ^oflol^- AjJ: » stv »^ ^3] 
^■7} X\<$ A1J L> " St vl"^r 1 £1 tiV^ 5.E]^1 ^7l A] A]J 1> « 

stv2"^ 2 £M ti>^i SEl*}*! 3^-^*1 ^7] Ala]- a]Jt<>] 4^olcl-. #71 " 

Stvl"^]^ 33*1*11 Sfl^ TllojE El-olo) SE]^11- ^ 5Jo] ji > =^J^ 

711 B^-Ol^ Sf^oll iggfl SAl§>j7^> ^ cflolE^ ^*>7l ^olcf. 

D ^ 7 Wi, #71 "stv2"oflA^ eflTg- TflojE EK1<5] SEl^ll- <ft# %o] 
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1020020044155 . <U*}: 2003/1/29 

^ ^ Ej-ol^l *1H Jfofl^ l £ E 

SS^^l ^ «<H1# flSlH 32**1^ oll2.e)7> ^J9.^>J1, 2 

^ "<H# 5^^ ^5.^7}- ^^>Cf. ZLfit-fl, 3S}<?1^ ifiE]f A>-g-^ 3} 

^ ^7>«H ^1*3 ^H^* #7>7> 3=*, nflS. 

^7> ^7\^SL5i T^o]vQ ^JjL tfloll^ Jfto] 4 ^ H|A2] SHr^-g- *) Bj 

^ 33- ^-^-^^14. 2 £1 ti>^ ^ «<HHH 

^^«fl^cf. ^bM, *l~g-*M ^ ^ & ^ 

^7l^ W>4 ^ 7^3 tifl^ ^2fl^ 7)#3 £-*fl^ *M*>7j 

*\}5L^% A>-g-^l ^JIS. SEl^l ^ «J"^# ^ 

S^-o]ol JH*}*}^ *l^oll %s§# 7>^^ ^ sfl ^ ; 
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1020020044155 #^ <Qt-}: 2003/1/29 

<22> 9]*.°] ZLEfl^j s|-# t^)o)B\S\- ^ ^3% ^- 7 ) ^\±St\- t-fl o] E -| ^oflo] 

# ^^^> #7l ^ sfl^ ^oll ^Jltb ^1^1- ^^*>^, #71 

^71 Ajjro} li7} ^^S>J1 #71 $)o}&\ °}o\}o}M. Al-^o) €i7> nfl^xi 

^ ^71 ^Jro} ^» ?>£M*H H ?H 4^ ^71 C-llolBi <>]oflol 

^ ^ ^71 Ajjis ^A^ife eh w.; 

<23> #71 T%o\iQ y$6\^*\ ^1 ^ ^ #Jr<^ = ^^.g. 1^ 2} Sfl # 

71 ^ afl^o^ 711 oIe 3KH f^l^lJL, #71 TIME e].ol ^Jg. 

-§- ^^chi °m #71 71^- 7>^tt #313. ^sRr TIMS t^§~¥-; ^, 

<24> #71 Bfol^l gj.^- clMEi-i. o^^-o} #71 <^ SEfl^oj ^o]^\ eJ-Olofl # 

71 5*# tiMEi!- 71 ^-*>fe- oflc^ atf^-th 
<25> £ *V, ^-71^ ^T#*>7l ig^S] 3.A] #^1^ ^ #^£r, 

<26> ^3} ^ ^71 ^Jro} ^o] ^lBlti. Bfoj-yxl vHTlElti. Ef^ol^* 

<27> # 7 1 ^71 Ajjrcq ^ofl tCfel- #71 Z}- ^-71 Aljro} 7>£E 7^^ -g^tsHf *fl2 

#31; 

<28> ^ s^oj ^o> ^. 7l aij,^ ^ ^ ^^. 0 -| o^^j $-7)S\3L 31^ 
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1020020044155 #^ ^7}: 2003/1/29 

<29> #71 ^3^1^lAi <$7) ^ -g-71 *)3L$] «Jj 5E*1 ^-Tj-<>1 ^^Tll -fr*} S]j7 

^, A o V 7l ^ #7) ^Jro} ^^7]- iH^Rr *13°H ^^11 *1 # 7 | ^ ^7) 

a] ^^ 7 > nflu>t} ? }fE f *fl4#7ll; 

<30> #71 *H4#?)HH ^ -g-71 ^Jro} ^<>1 #o|| ^ 

°fl ^3 AjJl^ ^Aj^Rr ^)5^7]1# SL^Jrl}. 

<31> #7] ^tg^ ^. g-igg] ofl^g SA] ^ -z_ ^ yj-y^^ Dllas1» A>-g-^) 

^JLSl SEl^l ^ ^7] A] 5:1- ^ tb^Hr ^J°l a.cf # 

^1^1, ^ ^71 «J) ^7_M1tt ^ ^7] A]Jro} «^7> ^3*M=fe ^ 

3* °1 -g-*H , ^ ^7l Ajjro} 7bg-HS>JI ^o.e ^o] ^^o) ^ £ 

«fl ^7l X|# Ajjro} Tfl °1M 51-0] ^-g- |A| ^ 

tH=K ^"71 HEl^l-g- ^^5} 711 °1M T^-g- ^-71 711 °]S ^^1>H 7)1 ol 

S £!-<?!-§: AV-g-Slt^ , l selloj -g-o> z]- t|| o}^ £\-°]o) n^^]^ j^j 

S|-# HMElc,} 7l ^. # <^ 3 ^^Cf. 

<32> #71 ^£ -^3, 7}^^ ^ n M-jt <^>efl^l ^^HHi tfl^V ^ 

^ ^11 iLtf ^^^^ ^J^m. 

<33> ^.g. ^-j7 S £fc*| ^Vtgo} cfl^ Mj^ol 4^).i=. 71^^- 

°HH ^H^r 7>^1 7>7> -g-ol^Tfl ^Al^- ^ oj£S. ^^-t}-. ^^uf- 

l^^S: <^ 7M #ol*j- fg^g. ^ ojo.^ ^7H1A-1 4i^*Rr ^loflofl ^ 

3*1 
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1020020044155 #^ <Qx\: 2003/1/29 

<34> o]»l ^- ^AHjofl rcf^. ^ £A] ^1 ^ zl ^ « 0 >*H cfl^ 

<35> £ 2<Hl^r ^H^A ^ ^1^1 51A]£H & 

<36> ^>7l 5. 2» ^-2:^}^ , ^^l^ofl 4^ S^l Bfoln! ^ Jf 

(100), 31°^ ^«-(200), 7flo]E ^«.(3oo) ^ ^ 4^(400)* 
<37> #7} e}o)^i ^H«-(ioo)ir ^(graphic source, S^g-)S 

■T"^i ^ ^7] ^ls(VSYNC), ^ Als(HSYNC), *H°11- ^IJL 

(DE) ^ RGB eflo-|E-] A}jr( DA TA)l- , <#7] q)o}t\ ^*L(200)£| A}<#ofl ^-^ 

c-flolE^ 5£^( format ^«:tr RGB 3HEi a} jr ( D ATA)sq-, <#7] RGB 3H^» aJ- 7 ] v])o] 
3 ^Jf^OOHH ^-71 ^ 2fl^(400)sL &&Z}7] ^tr 7l§ Bj-o]^ ^ 
^7) aijt(sth : Start Horizontal) ^ S.B. ^1^(TP)# #7] HHe-1 ^ 

#-¥-(200)011 

<38> #71 E}o]^ tL(100)^ ^ Jl(VSYNC) , ^ ^7) ^ 

(HSYNC) ^ dH^i <?M]ol^. Ai^( DE) s. ^^o^, 711 o]M er-y^l W 

^ -g-71 a]*)- ^is(STV : Start Vertical)^, t}-g-£q TflojE e^-o]^- 0.5. ^bh 

*Rr TllolE A]J:( C pv) #7l TllolE ^#^-(300)^ ^H^>^ ^ o]o\] 

^1X(0E : Output Enable)* TflojE ^«.( 30 0)<H] z^z| #^trt}. 
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1020020044155 2003/1/29 

^1, £ ^3 El-olpj ^^-^-(100)^1^ ^ -g-71 a] 3]- AiJi(STV)^ 1 

Sell^r^r ^ 7flo]E ei-o]^. ^^>7l ^ o>qei- se)^l ^ 

ol-EflolH £ 3^1 ^-g: ^^f^ #4|3Mfl -i^W. £■ 3^1^ #7l 5E 2<Hl 

^ #*13 3" Jf-g-^H * r -8-3fe ^IJUVSYNC, HSYNC, de, stv, stvl\ 

Stv2')^ £Al£]ol O^tf. Aj- 7 J -tlJl(stv)^ ^^^1 ^ &7) Al^ A]^^ 

£ ^ ^71 a^ Aijr( stvl ' ; st v2')^ «1S1- $1*11 ^-^§1 £Al^>J7 ojt}.. 

^>7l Al^( stv l-)^ ! .£1= tiV^ Sel^l ^ ^ ^7l Al^ AI^O] J7, Aj- 7 1 

A]S(stv2')^ 2 ti>^i HSl^l 3^ ^ ^71 Al^- Ajjrolc}.. Aj-7] Zj- A] 

SLCstvl', stv2'HH = ^.g- <f\& ^oiji, ^efl 

fil TlHE 5l-Ol ^tb ^^1^. ^3) ^-71 A^ Al^( stvr , s tv2')2l Z}- ^ 

^ofl 4^ 5l"<a ^Aj^7l. #71 TflolH ^Jf(300HH 

«M ^7l a] J:(VSYNC)21 fi7l l^^j-Jl i~H ^l^(de)^ 1^7} 

IH^ «fl^l ^ -^71 ai^chsyNO^I ^ 7)j^ 7 > <^s>E}~fe fl-*)^ oi^-*Vtf. ^, 
#71 Bfoltg ^H«-(i00)<HlAi^ ^z] ^7l a]^(vsyNC)51 eH^i ofl^l (rising edgeHH 
cflo]B| o]o\}o)m. Aljr( d e)ol ^oi^i ofl ^1^151 ^sg ^1 Aj-g^HSYNC) ^ sii 7 r 
£H* r *l , oi ^ ol-g-^ c^olE-l ^Hl: Aj-^de)^ el-ol^i ofl^i zi^ofl ^ 

3 ^7l Al^l- a]^o^ TflolE Bl-o] ^Itb -f-*H , 1 S.S uv^ n 

21aM1 ^^-ofl^ #71 <£°\}o]M. ai^^)^ g^ol^i ^^1 zo^^ 2 #§1 

SH-H #7l J§-7) ^^(stvl 1 )^) ^5l*r*l ^t!: ^ v ^^7l 

JL, 2 iM S^Al-^l #7l C^olE^ -yoflol^- Aljr( de) cq efo^l ofl 
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1020020044155 <|}7 r : 2003/1/29 

*1 A^ 4 ^ SMM #7] ^ aIJlCs^')^) ^ 

tr 1^1^. ^"71 ^ ^7] a)^ Al^( stv i' ( stv2')^ ^ 

AJ-71 c-]]o1e-1 ^«.(200)^ 4^ ^ ICCdata driver IC)S ol^o^]^, 

B}ol^ ^^«. (10 o)s.-^E-1 RGB ^ ^oIeKDATA)^ ^^Aj^(STH, TP)# o]-g- 

*M ^(400)3 HH^i B}-ol ^aJs(di ~ rjm)^. ^Aj*f. ^ ofl^ 3^ 

(400)ol) 917}^. #oi, Ai^^p)^ ^xfajAS !-<HiUr RGB dH £] 

efl^ 1 (Latching)^, 33£*HM(Dot at a time scanning) ^) eHtj} ^Tfll- ^^r^ 
^(Line at a time scanning) SLS. ^ls(Di, D 2 , .... D m _i, D m )# 

^ sfl^UOO)^ c-HojEi ej-tl^l 

#7l TflojM ^-g-«-(300)^ 711 o]e ^ IC(gate driver IC)s'°l^*H, 

^>7l E^o 1 tL(100)^Ei ^1^^- ^ AlJr( CPV> STV, OEH ^2} q% sfl^ 

(400) #3 3- TflojH 5^o]^ £*>3 o. S i?fl^ (scanning)^. ^fl^ 
(scanning)^ ?)M e ^.oiofl ^ojE .g- ^<y-^- £*>^_os <d7]-«H #7l TflojE -g- 
£<&o] o]7>^ TflojE e^-o]^ 3.^3. dHE^ 71^- ol 7].^ Aj-Efl S nfc^ 30. 
^f. ^ S^l #*)6|Mfe. f TflolE ^o]o) 1 ngfloj ^o]- if-«] 

4. £ 3^1 ^^-1 ^7l a]4 ^ls(stvl' SE^r stv2'H A €^ £|*HH 711 

°1^ £r 711 els ^ 1±3L3,*] Z}-Z]- ^Ajs]^ sfltg- 7IHE e)-o]o]] <$]7>^cl-. ttf 

«H, ^^fl TflojE ^ ^<y-o)l ojsfl SE)^1 ^2)-^- 7l]ojE ^o|ol ^S)t*] ( If- 

^ TllolE ^ ^oj-ofl o]*fl 0|lo]E^ 71^ ^*fl TIME ^0}o] ^^Cf. 
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1020020044155 W^ < U^\: 2003/1/29 

^ 3)m(400)-£- TflolS ^<?1^, ^-7) TflolE Ej-olofl ^ 0_ S 357^ 

t^S] cflo]^ &K1-Er, ^71 4 TflolS Sr°J4 tflolE] e^lSj MZ}$c% 

°J*r 31 o] Ei Ej-^ofl »] o] _E £=l Z}-Zj- o^S)^- yVn}- E^^^EKSAl^ 

&-§-) ^ iS^l 7fl5flAlEi(J£Al^ # a^tf. olE^l ^-dt ^l^b Tflo] 

S ^Jf(300)°fl ^*fl Sfl# 711 o]E TllolE ^oj-o] ^BflS. ^17>£)^ I 

71 TflolE e^ofl oj^ig 3^.0] «Vn}- E^^^Ei7> H-^JI, , C^Ei 

(200)4) ^Sfl *\]o]b\ eKH sj-di ^i*-* 5L^*Kr *L?g-°l °j7 r £i=K ol 

^1^7> d^g^ s^i °1^^^1^. 

OJ-A-1 H ].<4 ^-cl ( ^"71 E^o 1 ^o^«-(100)ol}A^ ^ ^ ^3g ^71 

(VSYNC, HSYNC)^- V}*)*-] <H°\)o}^ *\S.(de)2) ^ll- <>l-g-*H ^ ^7l ajjt 
(stvl\ stv2')l- ^^W. °1 -^71 -*1JL(VSYNC)£] eJ-oR 1 ^(rising 

edgeX^*} "^71 *\3L7} i^w. ^<Q<£ ^^)7} lH9s r ji i~H , iH)o]e| a} 
J:(de)^ ^ ^, eM^ 1 ofl^7 r nfl^H «| 2E*l(back porch)e}- 

jl 01 Al^i ^SHfe 4131^ i^o] u}^^ ^Tloiq n CgAj- Aljr 7 }. ofl^ 

5*1 ^"*HH *l€*Rr Sfl^£<4 iTll^tscalingH tJ-E- ^ ^ 

^ ^ *7l Aj^o} 7jJ-§ ?f^Ej[^ ^2] ^. 7 1 Al^J- AjsCstvl', 

Stv2')^ Jfli ^^11- ^^W. «| 3L^1 ^-?> -^O]-^ A]^ + 
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1- 7>£rJ=S>7l ^SJH^-, ^IJUVSYNC, HSYNC)^ ^M3* ^^Kr S*M €^>4. 

■S. 4°fl SAisM 9X%°], -g-7] ^1S7> i*]E]w. ^(positive type)°l€- ^T^ti. 
^(negative type)°l€-*l &7] -££.2] bH^J °11*Krising edge)^ °fl^l(falling 
edgeHH^ ^(edge pulse) 71- ^^tf. ^-7) ^1^7> 5E*lE]ti e^*1 ^ Jfdflfe. 
SHIR'S ^p-TVo] s-f « ^-Tj-iq- ^t^w. Ej-<g°l ^^Mlfe 

s-feflt 7>£j= ^ h1jS*H, *H^1€ *h£:S 

3 £Hg m^E)* E}<y ^7] -iljr^. ^*>ji ( s-^-efll ^-7>^ 7>^-M ^ 3^ i 
*lB}tL Ef<y ^71 ^JJlS. ##th}. £ 5^1 ^je^ #7] ^ ^ o. Aj-^>7fl j^i- 
* Sfttj.. 
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1020020044155 #€j 2003/1/29 

^1^5)^(S51), <H]^ ^^ 7 > "rCSMeflt #Efl)<y*ll- # 

#th=KS52). ^H^Hfe, s:}oleflt ^Kg; 7>^E^7l 41 

(high_cnt, °l*r "^>o]efl^ s.-?-^ 7>£S*>7l 41 *b € 

^(low_cnt, °l*> "S-fefl^ ^-) 7 > A>-g-^cf. # 7 ] ^(S52)^M\ s.x] 

e1jl ofl^l ^-f, SH^I* ^^M: 7b8rS*M 41 *H, #7] *H3l>i 

S ^^r(high_cnt)^ *llS(zero)5. ^ (reset , ZL ofl^l 7>^S^ 5. 4- 31^ 7>£ 
M ^^(low_cnt)^1 7-]^cf(S53). tb^, #7l ^(S52)<^^ ^l^w. ofl*] ^ 

7} »l»ol o}vi ^4-ofl^, #7l *H^^ ^-SrM ^^(high_cnt)^- S.^]M 7 r £l= 
^^(low_cnt)^ &°1 #7V^cf(S54). oflx] *£^7} "l"(^f°l^l 

#3D < *1*1* ^trCf(S55). #71 #?ll(S55)°fH Ml^Elti. ofl*! 3j^7 r "1"*} ^4- , 
^-Tjr* 7b£S*r7l 41 *H, #7l S-f 7>^S £^(low_cnt)*r ^flSS el 
zl nfl 7 >^ 7>^S^ ^-oHlt 7>^S ^(high_cnt)^ #o] ^#^rf(S56). tr 
#71 #7)1(S55H*1 ^TlElw. ofl^l ^^ 7 > -l-ol oKl ^4-^, #71 Srol^lig 7> 
^^(high_cnt)^l- S-^-Eflt 7 r £H ^^(low_cnt)Sl ^ol ^7>^cf(S57). tf 

#71 z}- ^:7^1(S53, S56HH *)#€ *M*M ^^(high_cnt)^- 3.^*0 

t ?r£H ^(low.cnt)^ »1 331^(858) . #7l #7jl(S58)2l 7 r £i= # tiljn^- 

Sfl S.-fefl'S 7>^e ^^(low.cnt)^ ^1 ^ ^ ^o_s. ^s)^, ^7l ^17} 3£*1b| 
« B}ogo] ^ ^<5r^(S59), n. «V0ls, srHsflt 7>^S ^(high_cnt)£l &o) 
ts| 3- ^o.5. ^sl^, ^71 a]s7> til 71 El y. e^o^o] ^ o_ s ^*>Cr(S60). 
»H *#°1 BlH5l^(S61) 41 a>^-W. 
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^£.3., £ 6* t^^Hl *W S^l^l-g- ^ ^71 Ajif ^ 

1- ^^(S71). -g-71 ^jro] H 5S] ^ yj-^l ^l-g-^^-. 

^8, £ 6^1 ^.EolH^r ^7l ^11 7l§ ^(VSYNC_start), ^ ^7) 

*JJl 7}£J= 7]§ ^(HSYNC_start) £ ^ ^. 7 j a]jt 7>°-e >£^(hcnt)7)- A>-g-£)ji 

^^^3: ^o] f ^71 aijto] el-o]^ ofi^sq- -t^ °11*1 fi7} 

Z}-Z}- ^S>S.S., ^7] Al^o} tcfej- ^E2| 7] ^o] ofl^l ^^7> ^1^S)<^ 

<>> 

^-71 ^(S71)^>H *7] Aj^o] ^o] i^Elti. ^-fofli^ #71 ^3] ^ 

7] Aljr 7 1§ ^^(VSYNC_start)^ ^ ^7l ^JJL 7>-g:M 7l§ ^ 

(HSYNC_start)7> ^-y] ^llfil ifl^^tt. ofl^l ^^af ^sg ^- 7 ] #J:fi] iflTlEj w. ofl 

lis. zj-zf ^^^cf(S72). ^, ^71 Aljro} ^o] i^Eltf. t%<$*\ ^^-oflfe- z}- 
#3:51 ^ ofl*HH 7>^S ^^-o] ^^^cf. #71 iM(S71)*IM -^71 # 

^<>1 3E^lElti. E^o] o>ia % + , ^, v1j7lEl« e^o] #71 ^z] ^ 

7l #3: 71 § ^^(VSYNC_start)^ ^Jg ^ 7 1 #3: 7>^S 7l^ 

(HSYNC_start)7> #3:^1 £.x]*\3L lisf ^ %-7] Ajjro] S.z\G{l± <Hl 
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*1 «iS A 7 A ^€^(S73). ^S>£, *7l ^IJL^ q-^o] uilTl^u Bfogc] ^ o. 

<53> ^^1^ N7fl^ JE5fl 0 J ^ ^ S.^l7> ^^^>7ll 9Xt=*\ & 

#€tKS74). ^ -§-71 ^l^(VSYNC)^ ^ Z.*\ T&°.3,*\ , ^7] 

^*Vcf. o]E^ *M ^ 3L*l*r i^o] 3. 41 

^7> <*j^ 5*1 #*HH *l^*Kr Sfl^HSi}- ^1<H^ (scaling)^ t}€- y o v 

^ SL3, £2-g- afl^sKnfe- ^ ^71 ^7fl(S74)^ ol&ltb ^3 «1 

<54> tf 7 ) T&7fl(S74)«*lH tfj i^7> <3^^ N7fl^ Sefl<y ^^§>7fl -B-^1S)3L 

$1^, ^3] 7>^M ^^(VSYNC_start)7}- 

(S75). °] #?H(S75)*r ^ ^7) ^l^H fi7} lH^Rf*ll- %-9l*}7] 

-^71 #7fl(S75HH 7>^M 7 j§ ^^(VSYNC_start)7> "1"°]^, ^ ^ 

71 ^IJ: 7V^S ^^(hcnt)7l- el^s]^(S76), zl^x] ^^1^ *}3, cf-g- #7fl 

(S75)S ^ ^-7} *)3L2) ^7} nflp>cf ^- 7 1 7}- 

£i= ^(hcnt)^r 7>^e A^^cf. 4^5-, -#71 ^ -g-71 ^11 7>^S 7} 

§ <£^r(HSYNC_start)7}- "1"<?}*1« ^:^:W(S77). °] ^7fl(S77)^ ^ ^7] ^U^H 

li7} ^^>^11- S^S^l ^ #7j #7jl(S77)<^ ^ ^-71 AljL 7>£JI. 

7)^ £^(HSYNC_start)7> "l"^, #7l ^ -g-7l 41 Jl 7>^M ^^(hcnt)^ ^- 
M ^o] »i" <^7]-^m£H(S78), QS: ^-f «>^- 4"§- ^7jl(S79)^ 
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^Stb^-. ^3}3o_^, #7] ^ -f-71 a]Jt ^(hcnt)fe- ^3 ^ ^°J;£l 

^ #71 <5>q-^ ^^MW. a^^v y>^- £ol, ^ ^71 a] 

JL<2} ^7} ^^-ji uj-Al cflolEi SHM-g. Al^( de )^ fA 7 ]. ^j^j- nfl^l^ ^ 
#71 A}jro] ^i^fe "a^sfHS, ^"71 ^ #71 Aijr ^^(hcnt)7> & 

(XH1 o]e^ oHol-a Aljro] ^a 7] . ^, 7>^M ^(X)^ 

cflolEi <yoflo]-i. ^^(de)^ ^ 7> ^*>i=. a]^^- ^Efi^ ^o]cf. 

Aj-71 7}£-M &(X)°fl £^>^# ^71 A] 2]- ^^(3^)^ THjolM ^#-g- 

1^7} t^^H^ *Vcf. ZLH^Jl, SBl^l ^-#-ar ^sflA^ ol A^^t} 2 li 
o^A^ ^ ^.7} A)*}- Al^( stv )^ Se }^j_g_ ^^7> t^SMo) ^71 £ 62] 

#7fl(S79) ^} ^741 (S81)^ ^f>}7) ^Jolcf. ^, ^ ^71 A]Jr 7}^S 

^^(hcnt)7> s.^ &(X) 31^ &(X-2*RH1 ^r^>JKS79) ( #7l ^ ^ ^ 

S-VM-ofl «fl^ ^^o)]n> ^ ^7l Al^- Al^( stv )o) |A| ^Al7lJKS80), 3. 
^ ^-f°flfe ^ ^71 A]^- Al^Cstv)^ ^Jg. ^Al7l^l ^^-(SSl). ^7} 
Ai, R£- £E «>^^ «>^i ^fl* M-Bj-tfl^ Aj-^Ai, 1 £S "1"°1J1, 

2 £M tiV^i^ "2"°}r±. Aj-7] #7fl (S80) SE^ #7fl(S81)7}- , *IH * 

^H(A)5L 4^1, ^7) ^A^ ^ ^7) A12]- Al^( stv )^ c-flolB] 9) 

^(de)7|- t£^sM ^ofl se)*>*]-g- lit 7>*H, cfloiEi ^^o]^- Ai3K de ) 

^ A>-g-^l ^rO.^A^ ^3) Mfl 5L*1 ^.^-Oj ^7] Al^O) ^ 
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3JM ^ofl i^t-^# °fl *M ^71 A] 3]- Also] ^^.g- TflojE e^-ol 

^§--g- ^#0.3.*l f TflolS e}-0]o] sr^^ ^ Aljr 
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11 

El 5}o]ol JE*}*}^ ^l^ofl 5}-^* 7>^m <^ 

nsfl^ ^iS-^-Ei 3*# ^ -^71 AlJrS}. C-)lo]Ei <?H 

oil: AlJrS. «g^^-o> Aj- 7 | ^ ifl^ ^ofl ^iL*l *)H Ajjr-i- ^-71 ^ 

2] -^71 ^Jro] ^7> ^^JI M-^-i #71 $H°l-& #^ 1>i7]- *t$tk H*} 

*1 #7] ^ J£ 7 ] AlS^ ^ ^# II 7>^M ^ofl ^>7l rflojEl °H 

Oil; Al^Sl ^ Al^ofl 711 o]E ^ ^-8- 7>^3|- ^A] 6fl ZL ^ €^ 

SSl^l-g- ^« ^ ^ ^71 Al^l- ^a] 71^ El-oj^l T^JjL; 

#71 Bl-ol^l ^H^H ^ ^-71 A]*}- Aljrcq J* S} a}-*1 -g- |Aoll ^ aJ- 

71 ^ 2fl^Sl 7flo]H El-olofl 5}-^* ^lEl f^A] ?}jL t ^7} 7\}o}B. x%9l T 2 "^ 

-g- ^ofl ^*fl #71 7}^ 7>^tt #EflS ^*Kr TllolE ^Jf; ^, 

#71 ^M^ 1 j^aJ- C-llolEil- <^«lo} #71 ^ SflV^ r^ojEl E^ofl Aj- 

71 5|-# HH^-fr 7^5}b B) ^Jf-& S^Rr ^ 3E*1 #*1. 

2] 

Aj-7l ^7l A] 2)- Al^o) S ^^j.g. cflolE] <?MH1: Ajjro) |A 7 | ,£ 

^*>7l *H1 ^^-g- S-^^-S. *Hfr <^ S A] ^1. 
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3] 

#7l ^ ^-7} ^J^o} H^^Hi 1 £M aV^i ^^Ml #71 

71MH e|-<=0 ^-g- €^ 2 #S] OI^CH] ^ 6B^ S A] #*1 

[^^J- 4] 

2fl 1^*11 5a<H^, 

7flolH Efol ^g--§- 4 Ol^ofl ^ on^ #*1 

5] 

211113: 31; 

#71 ^71 AJS^I q-#<*H^ #7l A -g-71 Al^o] 7>^M 71^^^- >£>§SRr 

A2^7\} ; 

^ Sefl^ ^ #71 ^ ^7l *\2L$] «A i^l ^-^1 «^^^7ll -fr*]5\JL 9Xtt 

*1« ^r#*Rr ^13^:31; 

#71 ^13^31 ofl A-l #71 ^ ^7l Al^o) nq ^ ^p-Tiol Oj^^Tfl ft*} $3- 
ig, ^"71 ^ -§-71 Aljrcq ^7} iH^Hf Al^ofl 7>^E^ ^ #7l ^ ^7l 

^±3] uflD>rl- 7>^e§ ^14^:31; 
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ofl ^ ^7) A] 2]- X±3LS\ fit ^Sfrfe ^5^^1# i^*Hr 5*1 #*1<3} ^ 

[3^*8- 6] 

^15%H] 5a°H, 

#7] *ll5#7lHH ^ (X-2*R)S X^^M, X^r ^71 <^HH-& a] 

3L$\ li7} ^3*Kr a]^o]1 afl^fe ^ ^71 ^oIji, ro. £S aV^ 

^7} ^l^T^, 

^7} ^-7) aij:^ ^01^1 oflx]# M-e}^^ fi7} nfl, sM^ll 7} 
£J=L*Rr #31 ; 

^•71 QSlQ ofl^l- q-Ej-iflfe fi7} 7}^ 

^71 7}£e ^ al^H ^H^llS 7>^mtb S-fefl*S 7>£ 
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8] 

-fofl^r A -§-7| 5}o]^l ofl^l- 7l§^S «H *>£^ 
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15. 3] 

VSYNC [ 



de 

stv 

stvl • 

stv2" 

[51 4] 

ff*|E|M 

MPiE|^ 0||K|a± 

5K|E|iS 0||X|g± 

LpiE|^ 0||X|§± 

5X|E|S 0||A|S± 







n 


n 








n 
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5] 




high_cnt — 0 
low.cn® m 


-S53 S54- 


high_cnt~- higlucnt+1 
low_cnt ^Low_.cnt+1 










low_cnt — 0 
high_cnt SMI 8 


^S56 S57- 


high_cnt*- high_cnt+1 
low.cnt— low_cnt+1 









,S58 



1 , — • — „Mq 2^? „ i 



2*|E|M §7|t!£ , 



S6Q- oj5jo £ n t c h 



( BI B V -S61 
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